Ontogeny of beta-adrenergic receptors in rat cerebral cortex.
The ontogeny of beta-adrenergic receptors in rat cerebral cortex has been studied using [125I]iodohydroxybenzylpindolol as a ligand in an in vitro binding assay. The concentration of beta-adrenergic receptors was very low during the first week after birth. Between days 7 and 14 there was a rapid increase in the density of receptors. Adult levels were reached by the end of the second week. The affinities of 1-isoproterenol and iodohydroxybenzylpindolol for beta-adrenergic receptors did not vary with the age of the animal. Fluoride stimulated adenylate cyclase activity in the cerebral cortex was 40% of the adult level at birth and gradually increased to maximal levels over the next two weeks. On the other hand, catecholamine stimulated cyclic-3',5'-adenosine monophosphate accumulation was barely detectable during the first week after birth, but it increased rapidly to adult levels between days 7 and 14. The results suggest that it is the development of beta-adrenergic receptors that permits the expression of catecholamine sensitive adenylate cyclase activity. Norepinephrine stores in the cerebral cortex developed slowly reaching adult levels approximately two months after birth. There is therefore little correlation between the ontogeny of presynaptic adrenergic nerve terminals and the postsynaptic development of beta-adrenergic receptors.